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(54) HIGHLY EFFICIENT GAS PROCESSING SYSTEM USING ELECTRIC DISCHARGE 
(57)Abstract: ^-J"* 
PROBLEM TO BE SOLVED: To implement real-time 
processing depending on an operational state of an 
engine with inexpensive and durable structure, by 
performing processing in which NO is completely 
decomposed from NOx in exhaust gas by using 
electric discharge to generate N02 required for 
oxidizing fine particles at a low temperature of 300°C 
in a real time without influence of sulfur or the like In 
fuel, an particulate matters are completely 
decomposed by using ozone or active oxygen as 
oxidant simultaneously generating In the atmosphere 
of the N02 and at the low temperature of about 300° 
C and by using an inexpensive catalyst. 
SOLUTION: Of all Nox in the exhaust gas, the NO is 
completely decomposed by a bare discharge wire from and N02 required for oxidizing fine 
particles at the low temperature of about 300°C Is generated in real time without the 
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influence of the sulfur in the fuel, so that the processing is performed depending on the 
operational state of the engine. The particulate nnatters are completely decomposed by 
using the N02 generated by the electric discharge and the ozone or activated oxygen 
simultaneously generated in the atmosphere of oxygen as oxidant at the low temperature 
of about 300°C and by using he inexpensive catalyst. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln order to make as low as possible voltage impressed to inter-electrode, make 
one side of an electrode a long line, band-like, rod form, tabular, etc., cover by an envelope 
of an Insulator, unite another electrode with each shape, and it is made open wire. Make an 
insulating core wire meet, carry out adhesion arrangement at parallel, a right angle, a spiral, 
mesh texture, or zigzag shape, and it is made to generate ozone and barrier discharge 
effectively. A discharge generator decomposing NO effectively, changing a waveform (a 
pulse like waveform Is included), high frequency voltage, and frequency so that this may 
especially be efficiently converted into NO^ in oxygen environment, and dealing in a 

complement. 

[Claim 2]A discharge generator carrying out decomposition removal of the NOx, such as 
NO and NO^, thoroughly in a discharge generator etc. which were explained by claim 1 by 

changing suitably a waveform (a pulse like waveform is included), high frequency voltage, 
and frequency also in oxygen environment. 

[Claim 3]A discharge generator characterized by having removed NO thoroughly, and also 
having changed NO^ for high frequency voltage, frequency, etc., and only a complement's 

generating decomposition and a reaction and enabling it to control NO^ in a discharge 

generator etc. which were explained by claim 1 . 

[Claim 4]lt combines with processing of diesel exhaust gas containing particulate matter 
with a catalyst by a next process using claims 1-3, Processing units, such as exhaust gas 
controlling quantity and an ingredient of NOx, such as NO, removal of NO^, or generation of 

NO^ required for particulate matter processing, according to a situation of exhaust gas, and 

removing particulate matter at around 300 ** low temperature using a catalyst. 
[Claim 5]By constituting in claim 4 using vanadium oxide, molybdenum oxide, alumina, 
zeolite, etc., without hardly using the precious metals, such as platinum and palladium, for a 
catalyst. Processing units, such as exhaust gas putting energy saving and saving resources 
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into practice, and attaining a required function with easy and cheap composition. 
[Claim 6]l\/lake particulate matter stick to a filter made from penetrable ceramics, etc., divide 
into the singular number or two or more electrode pairs which were allotted to an adsorption 
face, and an adhesion condition of particulate matter is perceived with inter-electrode 
resistance etc. always or intermittently, Particulate matter processing units in exhaust gas 
having processed inter-electrode [ required for processing ] selectively, and making 
improved efficiency and function maintenance possible comprehensively so that processing 
futility by a place may not be made etc, 

[Claim 7]ln insulating materials, such as ceramics of an insulating core wire of claim 1, or a 
filter made from ceramics of claim 6, particulate matter oxidation catalysts and alumina, 
such as vanadium and a molybdenum oxide, As NOx decomposition, and generation of 
NO^ and disassembly of particulate matter are made to perform simultaneously in reduction 

catalysts supported to gallium oxide, such as metal tin and indium, make briefer structure 
composition, such as improvement in efficiency, and saving of materials, and are compact, 
Processing units, such as emission gas characterized by low-price high performance. 
[Claim 8]By combining a NOx processing unit and claim 6 using barrier discharge of claims 
1-3, etc., Processing units, such as emission gas enabling flattery processing efficiently 
according to an ingredient of exhaust gas ~ it can process thoroughly even if it uses no 
catalyst of the precious metals etc., and a low price can moreover be realized with easy 
composition. 

[Claim 9]Processing units, such as emission gas characterized by holding a high pressure 
reactor and a plasma synthesizer unit of ammonia to apparatus, generating ammonia from 
hydrogen which generated nitrogen and water in the air by electrolysis etc. by discharge 
etc. as required, and making it make NOx decompose safely and efficiently using it. 
[Claim 10]By constituting a discharge ray from lines, such as alumina and glass, in a part of 
**** in a thing made reticulated, tubed, and blanket-like. Processing units, such as emission 
gas with structure of intensity, endurance, and a discharge ray that supported a catalyst on 
these lines further and enabled discharge and catalyst processing in the same position 
simultaneously. [Claim Ulln a thing which used heat resisting materials, such as alumina, 
for an insulation of an insulating core wire at an envelope, and made a discharge ray 
reticulated, tubed, and blanket-like, Arrange so that two or more discharge rays may not 
contact electrically, and suitable potential of a direct current or exchange is given among 
these discharge rays, Structure of discharging elements current's having flowed when 
covered between this line with a conductive substance, for example, an electrolysis solution 
and carbon system particulate matter, and having made incineration and desiccation cause, 
and making and carrying out them. [Claim 12]ln a discharge generator which was made to 
carry out decomposition removal of the NOx, such as NO and NO ^ , thoroughly in claim 2. 

Cracking units, such as exhaust gas carrying out decomposition removal of the NOx 
energy-saving-wise and stably as a device in which supply of oxygen and regulation are 
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possible is formed in a system and an oxygen density can be changed according to 
quantity of NOx in gas to decompose. [Claim 13]ln a discharge generator which 
decomposed and generated NOx, such as NO and NO ^ , thoroughly in claim 3, Form in a 

system a device in which supply of hydrocarbon gas and regulation are possible, and it 
enables it to change concentration of hydrocarbon according to quantity of particulate 
matter in gas to disassemble , Cracking units, such as exhaust gas carrying out 
decomposition removal of decomposition of NO, generation of NO ^ , and the particulate 

matter for NOx or particulate matter energy-saving-wise and stably. [Claim 14lln claims 1-5, 
claims 9-9, and claims 12-13, A NOx cracking unit detecting NOx and NO ^ concentration 

before and behind processing, grasping a stationary and a changing situation of increase 
and decrease, and determining a spark discharge energy control point when carrying out by 
controlling spark discharge energy according quantity of NO ^ or NOx to impressed 

electromotive force etc. [Claim 15]Where additional quantity of electricity required for flue 
gas treatment is added in an exhaust gas treater used for moving machines, such as a car, 
by discharge or energization, in order to give compatibility with an established dynamo, An 
exhaust gas processing system characterized by enabling it to exchange with a dynamo 
excel in heat resistance, is efficient and it was made not to have trouble in exchange of size 
or an attachment top exhaust gas treater. [Claim 161By modularizing a process element for 
every function and constituting from series or parallel, those combination, etc. in an exhaust 
gas processing unit, in order to raise capacity and endurance, A composition method of a 
processing unit improving productivity, reliability, and conservativeness by leaps and 
bounds while raising capacity regulation and endurance. [Claim 171A discharge element 
characterized by constituting from two or more discharge rays, enabling adjustment of the 
length of a discharge ray, or making thickness switchable in a discharge insulated wire, and 
enabling it to change a discharge characteristic freely appropriately. [Claim 18]ln a device 
which disassembles particulate matter, a catalyst with a sulfur oxide, a sulfur oxide 
supported beforehand, etc. in fuel simultaneously with generation of NO ^ by discharge. 

without using at all. An exhaust gas processing unit carrying out addition adjustment of 
oxygen and hydrocarbon etc. if needed, and removing particulate matter thoroughly. [Claim 
19]An exhaust gas processing unit characterized by adopting heat insulation structure in 
order to utilize effectively heat which generated disassembly of harmful gas or particulate 
matter, generation, and removal within a device in order to carry out certainly and in energy 
saving, safety and in an exhaust gas treater. [Claim 20]An exhaust gas processing unit 
using a discharge insulated wire characterized by making reliability and cost of 
improvement in throughput, or processing improve by leaps and bounds by combining 
adjustment and electric spark discharge energy adjustment of a discharge ray by a 
discharge ray of claim 17. and performing organic adjustment. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThe exhaust gas processing unit which promotes decomposition, the 
chemical reaction, etc. of the hazardous chemical substances In the exhaust gas 
discharged from the boiler containing NOx, particulate matter, hydrocarbon, etc., an engine, 
etc. Is begun, and it is concerned with a chemical plant, environmental ******, etc. 
[0002] 

[Description of the Prior Art]Even if It sees globally NOx in conventional emission gas, and 
the treatment technique of particles, the art which can carry out decomposition treatment of 
all the toxic substances cheaply and effectively has not been established yet. Although the 
denitrification art which used ammonia as processing of fixed machines, such as a boiler 
and an engine generator, as removal art of NOx is established, it is not used for moving 
machines, such as a car, from the standpoint on safe. Although measures are taken by 
NOx removal of the diesel rolling stock In engine high pressure jet, the shape of the 
combustion chamber, etc., satisfactory art is not established only by it. NOg is generated for 

NOx in exhaust gas using precious metal catalysts, such as platinum and palladium, 
although there is a device which decomposes particles with the catalyst of a post process, 
a NOx reducing effect is as low as about 15%, and ** and a still full-scale processing unit 
are not established. Although there are some which used the three-way catalyst for the 
subject about the precious metals, expensive and full-scale utilization is not carried out. In 
this case, the platinum used for a catalyst is the requisite for utilization of the spread of low 
sulfur fuel by the fall of the catalyst function under the influence of sulfur in fuel, on the 
other hand, although the art which carries out low-temperature decomposition removal with 
the precious metals, such as platinum, is established as removal art of particulate matter by 
the oxidative degradation by the above-mentioned NO^, since the price is expensive, full- 
scale spread has not been performed. Although the method of processing by the 
combustion after adsorption and adsorption with the filter made from the present ceramics 
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is put in practical use, and there is a method using a mutual processing system in batch 
processing or two or more processing systems, it is the actual condition to have checked 
full-scale spread by an expensive point, the badness of user-friendliness, etc. The device 
which can regenerate what all the present processing units are fixed, follow at operational 
status, and can process, and a throughput drop in real time is not realized to the ingredient 
of the toxic substance in exhaust gas changing with operation conditions a lot, as for a 
diesel engine. 
[0003] 

[Problem(s) to be Solved by the Invention] Without being influenced by sulfur in fuel, etc., 
NO should decompose NOx in emission gas thoroughly using discharge, and establish the 
art which generates NOg required to oxidize particles at about 300 ** low temperature in 

real time. Use for an oxidizer ozone and active oxygen which are simultaneously generated 
in NO^ generated by ****, and oxygen environment, and establish the art which 

disassembles particulate matter thoroughly at around 300 ** low temperature without using 
no catalyst using a cheap catalyst- ** Establish the art which follows an engine operation 
condition and can be processed in real time. Establish the art of attaining **** to ** with the 
composition which was cheap and was moreover excellent in endurance. ** Accompany, 
have a device which generates ammonia on its own account, and build to make it function 
to processing of NOx etc. effectively. ** Build to a system an established dynamo and the 
efficient dynamo excellent in the heat resistance which gave compatibility, covering 
additional electric capacity, when processing exhaust gas by discharge or energization. 
Hitoshi [0004] 

[Means for Solving the Problem]** NO decomposes NOx in emission gas thoroughly using 
discharge, without being influenced by sulfur in fuel, etc.. as a means performed as solution 
of establishing art which generates NO^ required at about 300 ** low temperature to oxidize 

particles in real time without being probably influenced by sulfur in fuel, NO^ generation is 

performed without using platinum for a catalyst. That is, it is using barrier discharge etc. In 
order to make as low as possible voltage impressed to inter-electrode as the concrete 
example, Cover by an envelope of a thin insulator which made one side of an electrode a 
long line, band-like, rod form, tabular, etc.. and was excellent in malleability, such as 
ceramics and heat-resistant silicone, unite another electrode with shape of an insulating 
core wire, respectively, and it is made open wire, If make an insulating core wire meet, 
carry out adhesion arrangement at parallel, a right angle, a spiral, mesh texture, or zigzag 
shape, it is made to generate ozone evolution and barrier discharge effectively, alternating 
current high voltage is applied to inter-electrode and voltage and frequency are changed, 
NO in emission gas which has remaining oxygen falls, and if a certain voltage is reached, it 
will become zero as voltage is increased. On the other hand, although NO^ is small (1/10 or 

less) compared with NO at first, it increases gradually, if NO shows a peak value in the 
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range of zero and increases voltage further, will decrease gradually and will serve as zero 
soon. At this time, NOx is lost thoroughly. In this case, a range In which NO and NOx 
disappear thoroughly becomes large, so that an oxygen density and concentration of 
hydrocarbon are high. That is, processing which energy of NOx decomposition could be 
made small and stabilized is attained. An inverted trapezium curve with the long bottom can 
be obtained from V curve by control of an oxygen density or concentration of hydrocarbon. 
Flue gas treatment stable by having composition which controls such concentration in a flue 
gas treatment system becomes possible. NO becomes possible [ dealing in the 
characteristic which changes NO^ to an increase and increases it from zero ] on a certain 

voltage to which voltage is made to increase furthermore. This phenomenon can be applied 
and NO can control a range from a peak value to zero for NO2 in an instant by slight 

change of voltage in the range of zero, Engine operation is followed and NO2 required to 

convert into CO^ can be generated in real time according to quantity of particulate matter. 

As for this control, it is needless to say for it to be possible in a small field of spark 
discharge energy and a high field . It is necessary to set up capacity of a discharge element 
and an electric power unit which, of course, fitted an engine size and an operation 
condition, and a device required for control. If barrier discharge of this example is used, it 
has the feature which is a discharge element 80cm thing and can also process power 
consumption few with 20W from 10 on voltage of comparatively low 18 kHz and about 6.5 
kv. A result which in the case of a spiral discharge ray it winds as shown in Table 1 , and an 
around 10 mm-pitch thing excels [ in the case of] in decomposition efficiency most is 
obtained. Although it is about establishing art which uses for an oxidizer ozone and active 
oxygen which are simultaneously generated in NO^ generated by ****, and oxygen 

environment, and disassembles particulate matter thoroughly using a cheap catalyst at 
around 300 ** low temperature, ** Since quantity of described NO^ or ozone (not less than 

400 ** active oxygen) is freely controllable in voltage, frequency, and a waveform (a pulse 
is included), Particulate matter can be thoroughly disassembled without making vanadium, 
an oxide and zeolite of molybdenum, and alumina into a catalyst and using most precious 
metals at a low temperature of around 300 **. It also becomes possible by control of a 
generated amount of NO ^ to disassemble particulate matter without a catalyst with sulfur 

oxides, such as sulfuric acid made in oxidation of sulfur in nitric acid which reacted to 
generated NO ^ and water in gas, and was made, or fuel, etc, ** About establishing art 

which follows an engine operation condition and can be processed in real time, ** Using 
NOg generation control art in described NO zero condition, follow an engine operation 

condition, calculate quantity of particulate matter from a sensor or an operating 
characteristic, and generate the required amount of NO^ in an instant, . particulate matter 

sensor which can disassemble particulate matter thoroughly is arranged in an entrance part 
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of a processing unit, sensing is carried out to real time, and the information is inputted into 
a controller, arranging NOx or NO sensor before and behind a channel of a treater on the 
other hand - concentration after treater passage — an increasing state - or a decreasing 
state, [ grasp and 1 The amount required for perfect decomposition of particulate matter by 
NOx after processing and concentration of NO of NO ^ is calculated, a pressure value 

corresponding to a required amount of energy Is decided, voltage is controlled in real time, 
and NOx and particulate matter are removed thoroughly. Although it is establishing art of 
attaining **** to ** with cheap composition, becoming a big element of cost with an emission 
gas processing system of this invention describes a discharge element, a low temperature 
catalyst, and 3 outline matter of a control device. First, although it is a discharge element, 
which spiral discharge ray is allotted to the surroundings of a long and slender discharge 
core wire, it has an easy structure, and a cheap thing which could manufacture in large 
quantities easily and was excellent in art which makes an optical fiber and an electric wire 
also in reliability can be manufactured. Next, as ** also described a catalyst, without using 
no precious metals fundamentally, Since small at mass percent or a prospect realizable in 
about 0.2% of quantity is acquired, and alumina, zeolite, etc. are made to live together in an 
oxide of comparatively cheap vanadium or molybdenum and it constitutes in it even if it 
uses, compared with an ordinary precious-metals subject's catalyst, it is dramatically cheap, 
and can collect. Since NO decomposition and NO2 generation being comparatively 

performed with small power and control can also be performed with easy art, such as 
voltage and frequency, a power supply and a control section can be cheaply summarized 
using the latest electronic art. 

** Accompany, have a device which generates ammonia on its own account, and it has the 
hydrogen supply system generated with N^ gas. a fuel cell, etc. in the air about building so 

that it may be made to function to processing of NOx etc. effectively in a moving machine. It 
becomes possible to generate ammonia using discharging elements and to detoxicate N^ 

and hydrogen with NOx treatment technique currently performed with a fixed vessel. 
** A low starting torque which building to a system an established dynamo and an efficient 
dynamo excellent in heat resistance which gave compatibility, covering additional electric 
capacity when processing exhaust gas by discharge or energization, therefore an artificer 
devised, more than efficient (95%) and most coil ends it becomes realizable, using 
ceramics, such as alumina, for an insulating part of covering of slot insulation which can 
raise ordinary 250 ** for service temperature with a dynamo of zero even to 500 degrees, or 
a coil, and giving compatibility with an established dynamo. 
[0005] 

[Embodiment of the lnvention]Hereafter. the example of this embodiment of the invention is 
explained with reference to drawings. Drawing 1 A and drawing 1 B are exhaust gas 
processing units in which this invention and an ordinary example are shown, respectively. 
The treating part is roughly divided into two, and the feature of the structure of this invention 
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carries out processing by barrier discliarge in a previous process, and lias the composition 
of processing according to a catalyst by a post process. Barrier discharge sticks the nailed 
discharge ray 3 to the long and slender singular number or two or more insulating core 
wires 2 on the surface of an insulator, and like the example of the shape of a spiral, or a 
figure, it constitutes it so that it may knit to blanket-like and discharge may spread space 
uniformly. It is connected to the ground 4 and the end of the discharge ray 3 makes a 
discharge ray generate barrier discharge efficiently by the high frequency high tension etc. 
which were made from the control power supply 1 1 which built in the high frequency high- 
voltage transformer assembly between insulating core wires. Of course, the high frequency 
high voltage power supply used for this may make a sine wave pulse form, may make 
voltage the same in power, and may increase voltage. The sensor 10 is an example of - 
which detects an engine operating state and detects particulate matter and NOx directly, 
and another means (un-illustrating), such as engine number of rotations, may perform it. It 
has found out that NOx especially NO, and NO2 which are discharged from an engine etc. 

can be decomposed thoroughly, or NO can be decomposed thoroughly, and it can change 
into the state of only NOg by changing voltage, frequency, and a wavefomi, or that quantity 

can be controlled by this discharge section. Although explained in detail later at drawing 3 , 
For example, it is what can realize the characteristic that NO^ can be changed a lot by the 

slight change of potential, with very slight electric energy. And it is an epoch-making thing 
which can manufacture securing reliability with the production technology of the electric 
wire in which the structure of a discharge ray is very simple, or an optical fiber, and can 
also realize cost very at a low price. NO2 detects a complement by the sensor 10, although 

the particulate matter of a post process is oxidized, and he is trying to make it generate it by 
the gas of an oxidizing quality in this invention. It is the actual condition that this point does 
not have a control function at all by ordinary apparatus. That is. the discharge section of 
this invention is an epoch-making thing which can follow efficiently the decomposition of 
NOx and the generation of NO^ which suited the situation in real time while grasping an 

engine situation exactly. Since drawing 1 B ordinary apparatus is generating NO2 for the 

catalyst, using platinum of the precious metals in large quantities, it is very expensive, and 
it has a fault to which a function moreover falls under the influence of sulfur in fuel. Next, 
the catalyst treating part of a post process is explained. In this portion, the catalyst which 
can moreover mainly disassemble particulate matter at about 300 ** low temperature 
thoroughly is used. For example, the vanadium oxide 5 and the molybdenum oxide 6 tend 
to be begun, NO2 tends to be effectively used using comparatively cheap catalysts, such as 

alumina or the zeolite 7, and it is going to decompose thoroughly. These catalysts are 
realized without using most precious metals. The penetrable good septum to which 1 holds 
the frame of apparatus and 8 holds a catalyst is shown. The ordinary exhaust air 
processing machine of drawing 1 B is explained. In the previous process, NO in NOx tends 
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to be oxidized to NO^ using a lot of the platinum 5a and the palladium 6a, or alumina 7a. 

and it is going to carry out oxidation detoxication of the particulate matter with the catalyst 
of a post process, since the precious metals are used, it becomes expensive, and it has 
become a factor which checks spread dramatically. As opposed to engine operation, can 
follow this catalyst method, and it cannot be processed to the generation state of particle 
state, but it is in a situation without the management to influence and degradation of sulfur 
in fuel. NO cannot be removed thoroughly, either but it has been the actual condition that 
85% is emitted from the outlet. It Is called a still incomplete processing machine and is in 
the situation which is not an overstatement. Using the precious-metals subject's catalyst 
also about the post process, it is processing using the platinum 5b, the palladium 6b, and 
the alumina 7b. The penetrable good septum to which 1a holds the frame of apparatus and 
8a holds a catalyst is shown. 

[OOOei Drawing 2 A to F is explained. Here, the example of the structure of the discharge ray 
which is a base part article of this Invention is shown, and drawing 2 A and drawing 2 B are 
made of the insulator 2a which was able to be done with a thin and strong material 
excellent in the malleability of the core wire 22a which constitutes a long and slender 
insulating core wire, the ceramics which have covered the envelope, heat-resistant silicone 
rubber, etc. The electrode is formed with 0.3 mm and the thin nakedness discharge ray 3a 
from 0.2 mm in diameter by which adhesion arrangement was carried out almost in parallel 
with this insulating core wire. 17a is used, for electric isolation in case an insulator draws out 
a nakedness discharge ray to the apparatus exterior. The reliable production technology of 
an electric wire or an optical fiber can be used, and a cheap and highly efficient discharge 
ray can be made from this easy structure. The thing which has good efficiency and which 
moreover excelled [ material / which mixed zircon with alumina / which was very much 
excellent in malleability ] in insulation is also possible. Drawing 2 C and drawing 2 D show 
the example which has arranged arrangement of the discharge ray 3b spirally to insulating 
core wire 2b and 22b. If various spiral pitches are changed, the NOx decomposition 
characteristic will change a lot and manufacture of a thing suitable for engine exhaust gas 
disassembly of it will be attained. The thing of the difference in twice is also made in energy 
consumption. 17b is an insulator, next, drawing 2 E ~ It drawing 2 F attaches and explains. 
The example which constructed the shape of the discharge ray 3c to mesh texture, and has 
been arranged to tubed to the insulating core wires 2c and 22c is shown. It is also possible 
to make a discharge ray strong, to give endurance or to knit with ceramic lines, such as 
alumina other than a conductor (for example, glass), by using tubed, a catalyst can be 
supported to these ceramics and the efficiency of exhaust gas decomposition, such as 
generating ozone and active oxygen more effectively or becoming possible to also carry out 
decomposition treatment also of generation, simultaneously the particulate matter at 

once, can also be gathered. If various pitches of a spiral discharge ray are changed, the 
NOx decomposition characteristic will change a lot and manufacture of a thing suitable for 
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engine exhaust gas disassembly of it will be attained. Degradation of a discharge ray is 
prevented and an example which considers being used under severe conditions and has 
the feature preeminent for endurance is shown. 17c is an insulator. It is also possible for it 
to be parallel, or to cross, to combine two or more discharge rays, or to coil around the 
same insulating core wire the discharge ray with which two or more pitches differ, and to 
connect the pole of an end, or to separate, and to give a different discharge characteristic 
to one discharge ray, or to improve endurance several times. 

[0007] Drawing 3 is a figure showing an example of the characteristic to change of the AC 
supply voltage in NOx decomposition of the spiral discharge ray of this invention, and the 
situation of change of NOx, NO, and NOg understands it by the change of potential. NO 

decreases rapidly according to a power surge, and disappears thoroughly at 6 kV, a zero 
state pokes it to 7 or 5 kV, and if voltage is increased further, it increases concentration 
gradually. In the situation of zero, thoroughly, NOx will be in the state of only NO^ and NO 

will change between zero from 130 ppm steeply in the shape of a V character among 6,5 to 
7.5 kV. Therefore, a possibility that perfect processing of NO and disassembly of particulate 
matter can be processed using this characteristic without taking out residual NOx is shown, 
and a harmful exhaust gas can be thoroughly detoxicated in real time according to the 
burning state of an engine, a boiler, etc. Adjustment of an ordinary treater was not 
completed at all, but even if optimal characteristics are acquired, it is finished with the 
concentration change of the toxic substance in the exhaust gas accompanying the 
operation condition which changes a lot as some conditions, without the ability to follow at 
all. There is no solution in characteristic degradation in use, and it is in the situation of a 
dismay. 

[0008] Drawing 4 A is real time electrically about particulate matter, and it is provided with 
the sensing function which can be processed, always supervising the processing futility in 
two or more adsorption faces of the filter 60 made from ceramics moreover. The situation of 
adhesion of the particulate matter of a carbon system is caught by change of electrical 
resistance to the Lord between the electrode versions 61 provided in the both-ends side of 
the filter 60 made from ceramics, if it becomes below a value with the resistance, it will 
energize and particulate matter will be oxidized. The very low voltage of severalV is enough 
as the power supply used for energization, and the power supply of a storage battery or a 
dynamo is enough by car. processing of this particulate matter - structure - it is easy, and 
it can process in real time, is cheap also in price, and is an epoch-making thing which can 
build the system which was excellent in endurance. If what was constituted from a low 
temperature catalyst, for example, alumina, gallium oxide, tin, indium for NOx 
decomposition, etc. in this filter made from ceramics is supported, only this process can 
process the toxic substance of exhaust gas. Next, although it is a catalyst treating part like 
Takumi Nakama, Constitute from a catalyst for NOx processing and it comprises the 
alumina 5c, the gallium oxide 6c, tin, the indium 7c. etc., It supplies from the nozzle 31. 
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generating a complement to the processing which used a plasma technic and high voltage 
composition art for the device exterior or an inside for the ammonia production device 30. 
Thus, it is also possible to form the denitrification system established also technically now. 
Supply of material becomes unnecessary, if hydrogen is built with electrolysis etc. from the 
water from cooling water, such as an engine, etc. and nitrogen is supplied from the inside of 
the air, although hydrogen and nitrogen are required for ammonia generation. Next, the 
final process of this figure is what was provided in order to carry out residual NOx 
processing in an electrodischarge treatment part, and may utilize a part for the above- 
mentioned ammonia generation. 2 d is an insulating core wire and 3 d is a discharge ray 
and 11a high-tension generating control section, lb shows a frame. It is for Installing 70 
and 71 In the suitable position before and behind processing of the NOx treating part of a 
final process by NOx or NO^ sensor, carrying out sensing of the NOx processing situation 

of a discharge section, adjusting voltage and frequency required for NOx removal, and 
controlling electric energy. Drawing 6 explains the method of control. Drawing 4 B is a 
figure showing an example of the treating part of the electric particulate matter of drawing 4 
A, and the resistance accompanying the particulate matter adhesion between the 
electrodes 61a provided in the both ends of the filter 60a made from ceramics is processed 
by the sensor detection control section 50, A signal is sent to an Incineration processing 
control part, and It processes inter-electrode [ of particle state processing / required ]. 
Opening and closing 54 and 54a with the signal wire 53 by a switch part, they provide the 
cheap and highly efficient particulate matter processing unit which loses the nonuniformlty 
according particulate matter to the place of a filter, and has a self-help function. 40a is a 
power supply terminal. 

[00091 Drawing 5 explains the texample of the situation where decomposition of NOx 
changes with the oxygen densities in gas remarkably, when decomposing a diesel exhaust 
gas in high pressure discharge. The decomposition generation characteristic of voltage- 
NOx at the time of 10% of the oxygen density in exhaust gas (NO and NO ^ ) is shown. NO 

decomposes in connection with a power surge at the beginning, and drawing 5 A becomes 
the minimum near voltage 6.5kv, and increases gradually by more than It. On the other 
hand, NO ^ shows the situation where increase in inverse proportion to reduction in NO, and 

it hardly changes from near 6 - 6.5kv. Drawing 5 B shows the decomposition generation 
characteristic of voltage-NOx (NO and NO ^ ) in the case of 15% of an oxygen density, and 

exchanges for NO carrying out decomposition disappearance even near voltage 5.5kv. and 
NO^ increases it rapidly. NO disappears gradually to 5.5kv - 6.5kv. and is set to 0. and the 

state of 0 continues to 7.5kv. and by more than it. it increases as generation starts again 
and voltage increases, although NO ^ increases slightly between 5.5 - 6.5kv on the other 

hand - the Takahara state - ****" - after being, a peak is reached, and after 6.5kv. after it 
changes to decreasing and near 7kv shows the minimal value, it changes to increasing. 7. 
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Change to decreasing again according to the increase in NO bordering on 5kv. Drawing 5 
C shows the decomposition generation characteristic of voltage-NOx (NO and NO ^ ) when 

an oxygen density increases further with 18%, NO and NO ^ disappear greatly, and a V 

curve comes to appear notably. To disappear thoroughly becomes possible from voltage 
6.5 between 7kv. The range of the complete extinction of NO is also large with 5.7 to 
7.5kv. lf this characteristic is used, it will become possible to extinguish NOx thoroughly. In 
that case, since the oxygen density in the emission gas from a diesel engine is about 16%, 
by forming oxyecoia supply equipment into the system of the exterior or a treater , 
construction of a means effective in NOx reduction of it is attained. Drawing 5 D shows the 
decomposition generation characteristic of voltage-NOx (NO and NO ^ ) in the case of 21% 

of an oxygen density, and the NOx reduction characteristic changes still more notably from 
18% of the oxygen density. Thus, it becomes possible by changing the oxygen density in 
exhaust gas to control reduction of NOx easily. If an oxygen density is increased further or 
the thing changed into the state of active oxygen or ozone is supplied, while a reaction 
becomes remarkable much more and the characteristic can be controlled greatly, an 
energy saving effect also becomes possible and removal of NOx can be attained with very 
slight energy. fOOIOIDrawing 6 is an explanatory view about the method of controlling for 
grasping the processing situation of a NOx processing unit and deciding energy required for 
processing of NOx, Arrange a sensor in the suitable position of the discharging-elements 
order channel of a NOx treating part, and the processing situation of NOx is grasped, That 
is, the downward tendency of NOx and an upward tendency is caught by these two 
sensors, for example, in the case of a decreasing state, energy is increased more from an 
A point like a B point, while changing like D point to C point , energy can be lowered, control 
can be ensured and NOx can be removed thoroughly. Of course, it carries out by making it 
tie up with the oxygen density adjustment in a system if needed, f001 1] Drawing 7 shows 
the example about a new structure of an insulating discharge ray. Drawing 7 A coils spirally 
two discharge rays. 3d and 3e, which were isolated and have been arranged in parallel, 
and constitutes the insulating discharge ray. When it becomes dirty by the conductive 
substance of the nitrogen which between two lines produced in particulate matter or 
discharge, a sulfur oxide, etc. and electric insulation falls with moisture etc., the electrical 
resistance between 2 lines becomes small , and discharging performance falls remarkably. 
This is because it will be in the state whether to have covered with the conductor of one the 
insulation surface of the insulator 2d which was able to be done with the alumina etc. which 
were made in basicity-proof [ heat-resistant 1 and discharge stops arising. In order to 
prevent this, voltage is applied and energized between two discharge rays, and it enables it 
to purify by making it destroy by fire and evaporate by heat or discharge. It is usable also as 
a dirt sensor in this. 22 d is a conductor of an insulating core wire. 17d and 17e are the 
insulators of the interference part of a discharge ray. Drawing 7 B shows the side section of 
the insulating discharge ray of drawing 7 A. Drawing 7 C shows the example of the 
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insulating discharge ray which put side by side two or more discharge rays 3f, 3g, and 3h, 
and was coiled spirally, and comprises the core wire conductor 22e, the insulator 2e, and 
the interference insulators 17f, 17g, and 17h, This kind of discharge insulated wire differs 
[ size / of a discharge ray / disposing pitch ] in discharging performance remarkably. The 
result with the thing of a 10-mm pitch most sufficient [ a discharge characteristic ] has come 
out in the example with a diameter of a discharge ray of 0.3 mm with the outer diameter of 
2 mm of the insulator. As shown in Table 1 . a discharge characteristic changes with a pitch 
or length a lot, and changes to 1/2 or less, A discharge characteristic is changeable by 
change of the length by the combination and tap of a discharge ray using this phenomenon. 
For example, when changing a pitch, two or more discharge rays are coiled , a pitch can be 
changed in those connection and combination, or it can be made a like pole, can be used 
selectively, and a discharge characteristic can be changed. Although the above-mentioned 
is describing changing supply energy with a single discharge ray, and changing a discharge 
characteristic, if it combines with two or more of these discharge rays, the width of control 
can be given and, of course, a more powerful emission gas processing machine can be 
realized. [Table 1] 
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Drawing 7 D is related with the structure of the insulator of an insulating core wire, and 
shows the section. The example which is what buried the crevice, was constituted, it was 
thinner, was good as for insulation, and comprised other insulating materials in the thing 
which the product made from ceramics made reticulated at that etc. which carried out 22 f 
of core wire conductors, and in which 2f and 2-f 2g carried out alumite treatment with the 
insulator, and this is shown. Drawing 7 E uses material Nichrome wire 22g of heat-resistant 
high intensity, etc. for an insulating core wire, and after covering with the aluminum material 
2h to the envelope and lengthening to a wire rod, it shows the cross section of the thin and 
highly efficient insulating core wire constituted from the outer insulators 2i, such as alumina, 
to the core wire which carried out alumite treatment. [00 1 2] Drawing 8 is a graph which 
shows change of the characteristic when hydrocarbon is intermingled in exhaust gas. When 
21% of the oxygen density and about 1000 ppm hydrocarbon which the oxygen density 
showed by drawing 5 D are intermingled, it is accepted that remarkable reduction of NOx 
stops appearing. This has suggested that NO ^ is stably generable. That is, when changing 

NO into NO ^ and carrying out oxidation removal of the particulate matter as an oxidizer, it 

can utilize effectively. By, of course controlling an oxygen density and the concentration of 
hydrocarbon organically, a more stable highly efficient processing machine is realizable. 
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Drawing 8 A and drawing 8 B show the NOx processing characteristic at the time of being 
intermingled with 1000 ppm of hydrocarbon, 10% of an oxygen density, and 21%, 
respectively. In this case, as for this, although NO cannot remove thoroughly, it is needless 
to say for it to be able to remove by combining the art of above-mentioned drawing 5 in the 
final process of a treater. [00131Drawing 9 so that the quantity of heat which generates 
particulate matter in the case of the ozone evolution by generation of heat and discharge at 
the time of carrying out energization incineration or a corona generation may be stopped in 
exhaust gas processing and it may not escape. The inside of a device is maintained as 
much as possible at an elevated temperature, and by using a thermal protection structure 
with ceramics with the device exterior, etc. shows the exhaust gas device in which the 
example carried out as [ process / by small energy addition / a reaction or decomposition 1 
was shown. A remaining-heat part is provided near the engine exhaust gas mouth, and 
promotion of a reaction and an energy saving effect are also aimed at by kicking as 
much as possible in combustion temperature of 650 ** of particulate matter .The exhaust 
gas processing unit described above is a comparatively easy structure compared with the 
conventional device, has the epoch-making gassing art which follows an engine operation 
condition and can detoxicate the harmful exhaust gas made into the present difficult 
problem, and can utilize it for all the fields relevant to decomposition and the reaction of 
gas. The usefulness cannot be overemphasized. It can utilize to disassembly of the 
antipollution measure and chemical reaction promotion of a car, a boiler, an engine, etc.. 
promotion of combustion, a toxic substance, etc. dramatically effectively, and the structure 
which could manufacture the discharge section with the manufacturing technique which the 
electric wire and the optical fiber followed, and was excellent in quality and productivity - 
ozone in which it is easy and cost is also very cheap, and a corona generation machine can 
be provided. The energization incineration equipment which can process particulate matter 
by the low voltage is applicable to adsorption disassembly etc. of the substance which has 
an inflammability. If ammonia is generated on its own account and it takes in to a NOx 
denitrification system, it is applicable not only to an installed type but portable apparatus, 
and if much art of this invention is concentrated, it is expectable as what gives a bright light 
to especially the measure against diesel exhaust gas. 

[Effect of the lnvention]The effect of this invention has a preeminent effect which solves 
difficult problems, such as performance, cost, and maintenance nature, at once as exhaust 
gas aftertreatment apparatus, such as a boiler, including a car. It is 1. when the main things 
are enumerated next. With the structure of an easy discharge ray, decompose NOx (NO 
and NO^) thoroughly, or. It is an epoch-making thing which can control NO freely by a zero 

state and can follow thoroughly the generated amount of NO^ which carries out oxidative 

degradation of the particulate matter at disassembly of the dynamic particulate matter in 
exhaust gas. Under the present circumstances, the catalyst to be used oxidizes at the low 
temperature of 300 **, without hardly using the precious metals, is made into harmless 
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carbon dioxide, and can be discharged. 

2. It is what adsorbs particulate matter at the filter made from ceramics, detects the 
necessary part of incineration according an adsorption face to a sensor by two or more 
electrodes, destroys by fire selectively and electrically with the power supply of the low 
voltage, makes particles carbon dioxide, and is detoxicated, structure - it is easy, and 
excels in performance and the apparatus which was dramatically excellent in the 
maintenance nature which can be processed in real time on board can be realized. The 
exhaust gas processing unit which was [ price ] efficient and excellent in maintenance 
nature can be provided combining the denitrification plant which decomposed NOx, or was 
provided with the independent ammonia producing apparatus, and was more excellent in 
the catalyst of the low price which hardly uses the precious metals. 
Constitute from alumina of very simple and strong the shape of an electric wire entering 
[ thin in insulating clothing moreover and reliable ] zirconia, etc. in a discharge section, and 
to a discharge ray 3. Lead independent, ceramic line, etc.. By forming further two or more 
discharge rays in the network structure, a discharge characteristic, and intensity and 
endurance are increased, a catalyst is supported on a ceramic line, and the epoch-making 
exhaust gas process element which gave efficient and a low price compound function as 
what gave the catalysis can be provided. **** 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] A: The section explanatory view of the exhaust gas processing unit which 
controls the concentration of NOx using this invention high pressure discharge, and can 
follow dynamic changes, such as an engine, by the catalyst part of a post process. 
B: The exhaust gas processing unit explanatory view in which the front and back stages of 
the common type used the catalyst of the precious metals etc. 

[ Drawing 2] A B : the explanatory view of the discharge section which has a discharge ray 
arranged in parallel with an Insulating core wire 

C D : the explanatory view of the discharge section which has a discharge ray spirally 
arranged to the insulating core wire 

E the explanatory view of the discharge section which has a discharge ray which was 
looked like [ mesh texture ] and has been arranged to Frinsulation core wire 
[Drawing 3] The NOx (NO, NO^) reduction characteristic explanatory view of the spiral 

discharge section of this invention 

[Drawing 4] A: The figure showing the example of the comprehensive exhaust gas 
processing unit which has a device which processes the particulate matter using low- 
voltage discharge of this invention. 

B: The figure explaining the alternative and comprehensive function of the device which 
processes the particulate matter using low-voltage discharge of this invention 
[Drawing 5] A: The NOx reduction characteristic figure by 10% of oxygen density the 
discharge of o'clock in exhaust gas 

B: The NOx reduction characteristic figure by 15% of oxygen density the discharge of 
o'clock in exhaust gas 

C: The NOx reduction characteristic figure by 18% of oxygen density the discharge of 
o'clock in exhaust gas 

D: The NOx reduction characteristic figure by 21% of oxygen density the discharge of 
o'clock in exhaust gas 

[ Drawing 61 The explanatory view of the sensing method in the case of controlling reduction 
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of NOx 

[Drawing 7] The structure explanatory view of a discharge ray 

A: The explanatory view showing the example which combined two or more lines for 

maintaining the performance of a discharge ray 

B: The sectional side elevation of drawing 7 A 

C: The explanatory view of the example of how [ to change the pitch In the case of 
changing a discharge characteristic ] 

D: The figure explaining the example of the discontinuous construction of an insulating core 
wire 

E: The figure explaining other examples of the discontinuous construction of an insulating 
core wire 

[Drawing 8] A: The NOx reduction characteristic figure by 10% of the oxygen density in 
exhaust gas, and C^H^ concentration discharge of o'clock of 1000 ppm 

B: The NOx reduction characteristic figure by 21% of the oxygen density in exhaust gas, 
and C^H^ concentration discharge of o'clock of 1000 ppm 

[Drawing 91 The explanatory view showing the example of the structure of an emission gas 
treater where It was made to make incubation, combustion, and a reaction perform 
effectively 

[Description of Notations] 

1, la, lb, 1c : Frame 

2, 2a, 2b, 2c, 2d : Insulating core wire 

3, 3a, 3b, 3c, 3d : Discharge ray 

4, 41: Ground 

5, 5a, 5b, 5c, 6, 6a, 6b, 6c,7.7a, 7b, 7c : Catalyst 
8, 8a, 8b, 8c: Isolation wall 

10: Sensor 

11 11a: High frequency high voltage power supply 
11b: low voltage power supply 

12 : induction-heating power supply 

15 : induction heating coll 

16 : magnetic body 
17a, 17b, 17c: Insulator 
18 18a : Heat insulator 

22. 22b, 22c: Discharge ray 
30: Ammonia production device 
31: Nozzle 

40 40a: Power supply terminal 

50: Sensor-control machine 

51: Switch-off substitute controller 
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52: Association line 
53: Signal wire 
54 54a: Switch 

60 60b: The filter made from ceramics 

61 61b: Electrode plate 
70, 71 : NOx sensor 



[Translation done.] 
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•cttmmi&i> 18kHz. 6.5k vnmomsvmmm 

tj:*simiKtHMISi<Dm^t^mi 1 g?^ ^ {c## t- ■;> »iom 
O2 •^'^V^^ (4 0 O-CWJi-C^rSISSJS) <Dfi«rS 

K. mm.^isJ:at&m (>'>vi/X5r#tf) K:rSftK:3> 

jj:^ ip(,cSii>7^t JSCS L r |jj^fcffil^-fij^f4tfig)e£j|o 
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6 

ia-i^t^«42 > jf - ^!>mmm.<oK 0 ggBtcgea u -c fe 

A:^U-cte<. -:fr^gScDafe^g>BufatcNOx7!>^NQ 

•b>-!f-i&i5Lt:js#, ms.^mmk<D\Si^ifii^imm 

origan •csa^t^gcD^^^j-Mtci^.BAjNOa Wi^W 
o:^ ^UW^t tji 6 u y > h > ®iaft4i«te J; 

# S c <!: . *iJ® feSEE-^^iS^S: ffB#^j:etJB-e-c ^ s 
iil»i4«:«nfci^*ncl6S«S«:S^x^A«:«^Ti c 

5%) ia±so'=iw;ui> b'^tizuo^mm-cmmu 

S^?S3fe©2 5 O-C^rS 0 0 Sic * "Cilf "5 ;^ a f h 
i' X ^ ffl I, » r K gicD^^Ha i o * ^ /c Hi- ^d: *i 6 H 
[000 5] 



7 

0 « i > >(DmY^vtm=s:ma-r ^ h (o-cn^i^mw^ 
NOxi:m.mik^ri>-m-c. ^n^iyxo^^t^^m 

(cj:*). N0«r^^«:^5-«?Lr. NO2 ©*©«SI«:u 

;U5?^AriiS£r|f.5iliWW;5:*>©-c*-2>. 0iBfi* 
©«ll»J!!l>*««:ft#S©a^«r:*:«{c{gfflUTNO, * 

iccst^t^i^ja^^^fc. 1 3 0 0 -cesoiss-e 
<fci»R5S%^r. 1 B©^5E*©p^®a«S{co(,»-ciJi 

B^-r-So HUX?iT«:^S©e#5a-^>'>-5t?>i7A6 a-¥> 
r;U5:f-7 a?ril!fflLrN0xc*i©N0*N02 tC^fb 

mmL-cmm-ri,ctiji-c^-r. «si4*©sgjt©^^ 50 
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8 

m'cittj:i,^mLic&?>. f^xacc-^ti-c^j^^if*© 

fl!y®>S:-375ir>rt»re#5 b. 6 b . T-H- 5 

:^7 b*ffi-orA3a«r*iC&-o-C(,»S, la»«S©-7 

CO 0 0 6 ] ia2A*ie)FtCOI,»rgiWT-5. cc-c 
«. :*:^Bj©Sf^gpa-c*-SS5c«i^©^«ii©CT*^0r 

02 A. ^2 Bttimftt^^^-Ki^^^jjS-rs:^.^ 

2 2 ai^©J^S^^S-:>-Cl».S-fe^5 y 
=i->:JA^j:<i:©S14{Cffin/c»< rst^j^cMilsfi&t't? 
-C#/c^,1t{*2 ai^i^-Ctrt^So ccommzMiai 

^tf ^»1SS 3 n /c a:® 0 . 2 m m 6 0 . 3 m m <t $ffl t s 
ISfi5(^3 ai-cme^rJf^fiXOTl^-S, 1 7 aitmmi^ 

•cnmmm^mmymc^ i * <t # ©s«9«jRifjt{c<£ 

iItt©iSl,>^e^?rfiJfflr#, ^TlStttB^cSJt^;^ 

(cjint©«tifc*t)i4{cr. L.*>«>ite»i4©«nfcJS!i^© 

J:t,^t.©*>nJt6ii^c-o-Cl,^^<. 02C. S2D«)SScS«i 

3 b©ieg*itei»Si|g2 b. 2 2 bK:>fturJSfilt»CK:|g 

soytm^urc*^. 4si]6t©f y5^*a^^A5tN 

O X :9>)5?i|ttt*i:^* < ^fb U . i > >^c i'©pa;^-;< 
^8?{cia L ©^iSf'ppJftl ttjii,, * ;U W 
K:^©a(,i©*>©*>-C*S. 1 7 bt*^«:-C*4. 
(C. 1112 E. 02 FO(,»rSiB^-r-S. )SS[SJS3 c©?^t« 

^:S3t*^^cffl^-c^s,^2 c . zzdcMo -ciffl^icie 

^t,CLXmXn^'htc-&tc<0 . *<*tm©fci^«*f 
5;^•^T^^5:^^ci'©^2■7 5 f i'Xj^i^tfCtfeUflg 

^^cfcfJ^ame^JKl^iSti-fcf?. NO2 *^il^B#{c 

m^©f -y ^^m'^^^^tno-x.^fm^ifii^^ < ^ 

f b L/ . i > > ^C i'©gFm:<?;^ ^J8?{CiS t t>© ^rKfP 

C i 4#^iW^14^©!t$i!t*Wr 
t>6<, 1 7 c«,^^-C*-5>, ffl^;$:©fe«^?: 

i»© f V ^(omti^WL'mm^mi.^x. mmm^mWiiy 

WiSiicmciifc *) . iStAi4«:Scte4C|fiI±f -5 C <!; ojfife 
[00071 03 «*l%W©a8ftl<^SIi©N O x^» 

(cfcit -5 j^ssenflnmiE ©^f btcjt-r •5!tti±©-^?:'T^-r 

ST, ma©^{btcj:f5. NOx. N0*s<i:O'N02 © 



(6) 

9 

L. 6]f.WV^±icmmL. 7. 5 k VS-C-fe'PCDt^SS 

NOJ!)J42Ci(Dttz5Z-C«^:^{CNOx»N02 ©;?fCDtili«l 
tcAjrO, 6 .5k V*>67.5k VOW-C130P pm*i6-fe'D 

[0008] m4A\:s:n^imm^mmi^(tc^jr)v^-( 
H-co«ia*iii**«(cm Liitu fbmmaimts -fe > i/ > 

i^*itg?r<i;^fc^><D-C^-S, -fe^ 5 ^'X^:7^';^^^- 
-i; A 6 c *j J: o'-rt'-?' > A 7 c i^cc i-rlf^ 2 nr 

^L^c*<e. ^ X;l/3l<fc 0 ■& J: 5 {c/j: or 

;^f-A*ffM-r5ci4>oItlT*>S. T>*-T^«: 
* s *i*^«x > > iTj: i'o^^ip 

i 6 ©*A^ 6 i' -co < «3 , ^ 40 

J:t,>, 2 d{i,!fei^1*;m. 3d«St®^. 1 1 aiSmH^ 
*$iJaJgp-C&S. 1 b»7 U-A^/T^To 7_^C£7i« 
NOx3^tfN02 -l2>-»--Cgit^xa©NOx^SSPg> 

t^^-b>-»yL/-C. NOx^^K:>i:'S>^j:mS-^)g?fe 

$ij^g>:?ja«:oc>-cttB6«:-citt^-r^.. m 4 b so 
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•C. 5 -<;U^r-60a©MJS{ct9:l:f /cS@ 

6ia fmn^iKin'mfimicm -5 sts?: -fe > -9- -t^*o*ii® 
gcso-cteSL,. ife^t*:iaa©'i:>s^j:ssp^^j^iPiiffl*<J 

<fcO'5 4a«;^-f-y?^SB-C«#i^5 3-CPg0!L-C, 

t^J^W?r7 'f;W^-©JSgFftcj:5 Av?:i^c< ■rSJ:'5K: 

!Bi««^§ia*Ji«-r-sib©-c*>s. 4 0a«s^gaffi^^ 
[000 9] Bstj:^ -/ -•fe'jupa^^/^^iaffa^^'c 

j>)gT^i«^(C, :</;^4J©S?^?ga[«:J:'3NQx©^)g 
A{3:gp;^Xt|'©^?gai 0%©B$©mg— NOx (N 

t). ^tna±-ct^^«:ttfti-rs. — :^NO« tfNo©^ 
i^cCi>t^gE^7no-ci>-5. as Ba^?ga[i5%©is^© 

SlI— NOx (NOfej:e>'NO, ) ©^fig^ttRlta^^ 
NO;&^glE5.5k vf^ag;-C(c^<S?Ba{^^©«h^l 
NO2 7!>jati^tCftftnf NOtt5.5kv^ 
6 .5k vtc^^tcrgi^ur OtCiTjO. 0©t>;fig;5V.5k 

icmu. 6.5k vm»j^^tcfe07k vf^a^c@/^ffl^ 

^bfcf^ttftDtCjteD-S. 7.5k v^J^K:NO©ftan(Cl/ 

/c7>^ o r ff am'picm^ G ^ . ^ 5C «^%?gsau8% <h 
ge>tcttanL/fcig-^©mg— NOx (NOfecta^N 

Q2 ) ©^mB£!t#t^^^U. N0R{>'N02 ^tc:A:» 
» 6 7 k V ©H tt^^ tCtWi^-r 5 C j: j: ^ , N 

^. c©#a^ffli^ntfNOx%^^tc?^iggif&c^ 

;i<pJtfe<bAj:S. •g-©«^tC7'-<--lgjUx>;^>»»6©g^ 

M;y;^4'©^?gs«tsc3? I 6 %v$3i,(D-c9i-^^mm 
m<Diy:^7-j^<D^icmmm^mm. ^m-f ^ c ^ j: 0 . 

3RTga2]5^©t§^©^)E— NOx (N0fe«J:O'N02 ) 
©^^^^1ta^^L> ^^)Sl8%.J:»3NOx<5Mi^ 

g^jtffi^^f I: g-i±^cj:tcj:«jNOx ©iSia^gacc J 
> ha-jU-r-5C<h7!)ipTfelK:Aj:^„ ^^gg^grg 6tcti 

mute*). ^mM^^^yxDif^micLfc'i^im^-rti 

[0010] B6}j:NOxMgtia©gigt^8iL€:ffi»U 
r N O X <09SMliC'£^^tj: 3: » ;t/=y- ^^fe ■& tcHXP-^ > 



11 

X 4^ JU^'- >g:T r $l)ffll=S:gg||{Ctf t > N O x ^ 

[001 1 ] m 7\mmwLmm.(Dm u i ^^ittcw f a lo 



(7) !KFPa2 0 0 2-3 5 7 1 1 9 

12 

e. imii2 e. nmomm^n f . i7gae>'i7 

g2nimt?ifegi^aQ.3mmg>gl|-C 1 0 mm f y 5"<DfeC0 
!^^jfc-.y^^ag{cj:'3:^»<^{bU. l/2fe^Ttc 



y ^ 
(mm) 


(mm) 
m:/;P=9W 


L<"500 
P = 1S 


L=760 
P=27 


L^tOOO 

P=36 


1 


37 (%) 


44 


47 


61 


5 


40 


65 


60 


53 


10 


48 


84 


64 


58 


20 


61 


78 


63 


46 



m7 Df,tmm^M<Dmmti^<Dmmicmr^i><D-c^<Dm 
o-c^^gnj: <om< riSMttg?j:i>feo-cii^gnfc 

[0012] m 8 tj:gP^;<7>^tp^C]^Yb;^<^;^^^aL-fcig 
'C^0/c^%t5S2 1 9^<hl000p p m^acDi^fbTk^T&i 

{b?k%lOOOp p m<L^jS^Si096feJ:y2l%^iEaLfc 



30 »^(DNOxMg#tt^^bri.^-5. CtPtg^tCNO/)^ 

[0013] a9»s&^^t*;iB»g^ag^L//cl^<D%ia 

o-fe^s 'J i'Xtiif:xmM^&ic-^^cticj^':>xx^ 
i>fci-fmm.^^nut<c^r>xK^.^^m^'h^\.>i-^)\' 



40 



so 



s^«±a?'^fc»f«*f>^«is$ia»tiie*®siaK:j:b'^it 
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1. S*ncSfm^(D^iS-e, NOx (NOfcJ:t>'NO 

2. «i-?^<^®*H2 5 3 i'Xii7>rji'^f-«:®« 
^ 5r« i L net, ^fifiliitSWM^Sic r N O X «r^5- 
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[03] *^BJ©lS]Kit^)fe«SI5©NOx (NO. N 

) im^mmm 

[05 ] A : SFm^XtfiO^igS 1 0%B$©te«{Cj: 

SNOxfiiigafttlil 
10 B : gfm;yxtfi©KSSi«Sl 5%I^StS«Cj:SNOx 

D : mm.tf:^tp<Dmmis&2 i^i^osjcstCctsNOx 

©3i^0 

[0 7] )B[^©^jSSiB^0 

20 ■i+/ct?(*^-rsiB^0 

B : 07 A©ffiil»rli0 

mmm 

D : i^Si^©!^itig©0)|'Srl%BJ^-S0 

E : imi^M(Dymmm.(n>{ik<Dm^mn-t 

[08] A :nmij7.^<DWMmm. \ 0%> Cz H4 
Siooop p mBt©)5Smcc J; -2> N O x<g?«^140 
B : m^ii:^^<OWmS&2 1%. Cz tSSlOOOp 
p m^©ffifmcc J: -s N o X mM^\im 
30 [09] jK$«SJiO'SCt:*59!imfit)«:ffto-t±^J;'5{c 
b ^cSPa ;^MaS©^jg©W?r^TlftB^0 

[t^©ittM] 

I . la. 1 b. ic 

: y U— A 
2> 2a. 2b. 2c. 2d 

: i&m&m 

3. 3a. 3b, 3c. 3d 

4.41: T-yt. 
40 5. 5a, 5b. 5c. 6, 6a. 6b. 6c. 7. 7 
a . 7 b . 7 c -.^m 
8 . 8a. 8b. 8c: Pg^M 
10: •fe>-!f- 

II. 11a: iS^jglSIE^® 

lib : mKmm 

1 2 : ^^AO^^iiS 

15 : mmmm::! ^ 

1 6 : m±W 

17 a. 17 b. 17c: 

50 1 8 . 1 8 a : mj^mi^ 



15 



22. 22 b. 22c:j 
3 0 : T>*-T^*t*lg 

3 1 : 

4 0. 40a: mmm^ 

5 0 : H2>1f-*fltaig 

5 1 : v=f-mmx.mm^ 



(9) !RfB8 2 0 0 2 - 3 5 7 1 1 9 

16 

* 5 2 : 
5 3 : 

54, ^ Ar 2i : 

60, 6 0 b : 5 5'5'XM■7-^J^^^- 
6 1 . 6 1b: mmM. 

* 7 0.71: NOx-fe>-9-- 



m2.\ 



m.\h 



11 




4 5 6 7 



LIB 



5 a 6 a 




5 b 6 b 7 b 



2 A 



22a. 2 a 
la. 2 C 

17b 

3b 



r7 

22 b 2b 



2 B 

3 a.. 



22 a 

1. 2D 

3 b 



L 2.E 



22 c 




22b 

12. 2 F 
3c 



2 b 




22c 2c 



12 lib 




18 8 
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[113] 



[114] 



250 
200 
ISO 

hoo 

I 

50 
0 































0 55 6 as 7 75 8 a<S 

nst (k v) 



4 A 



2SD 
200 
ISO 
^100 
80 
0 



^^^^ NOx 






NO \ / 


fc 










0 55 6 65 7 


7J5 


8 8.6 


«m (kv) 








>f I "77 / \ f 



8 b 2d 



4 B 




[08] 



at 02(1096), C2H4(1000ppm) 




— N02 



at O2(21%),C2H4(1000ppm} 



700 

eoo 

500 



^ 300 \y 
i 200 X 



-Nox 
-NO 
-N02 



0 5^ 6 6.5 7 7J e BJ9 
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B.6A 



I.6B 





at 02(10%) 




300 
250 
\ 200 1 
^ 150 

S 100 

50 










0 5.5 6 8.5 7 7.9 8 8.5 
VoJt(kV) 




VoleO(V) 




«t02(21%) 




V»lt<kV) 



(12) 
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[ffittlB} ¥^1 4^2.^73 (2 0 02. 2. 7) 

imEjammm^] is*^i 2 

in^mi 2] 1**112 {cfcc^r N0fccfct>'N02 

[mEMmmm^] m^mi 3 

mtmi 3] if3l?3I3«:tet^rNO*icfcO'N02 tj:t' 



aostctc; or B^{b7km®?Sfi?r^^ hct *fiBi^i>J^ 
[^MffliE3] 

t»ijE^fl5a«] iS*«l 8 

[i«*^i 8] n^m'^m^^m-ri>Micisi.>x. m 

(ffiiEM^^e^] 0 00 4 



(13) 



«Feg2 0 0 2-3 5 7 1 1 9 



[0 004] 

{STL. *€>SE«:^-r-5i-^ci(Cfj:^. — NO2 
NO*^-b:P©ffiffl-Cb--i'<ii*^U. MK^^i^iC 

m^&^mt7i<.m<Di^m.(Dpm<,c j; >) v ;<7 - eisa 
m)i?:it»ns-e-'5i*-5miirNO«-fe'a*^e>. NO2 

1 (Ctf JDKite Difttl-r -5^* -5 S C i Ueg i Ad: 

02 J&yT;Ud'-<A{C^-C#.S, c<D$iliai»ijR«x* 

xu^> h 8 0 cm©4>CDr-J:bgJSqfil,^ 1 8kHz. 
6 .5k vfig(DSEr7B®«;'3 4>10*^620Wi^^C< «l 

a 1 ©<t ^ tc^fr f ?-i0mmfrfS©4>O*5^»jaj^*s 



3 0 o-cm'ik(oi&Mx^tj:f&m^mi^^x^±ic^mr 
02 (4 0 0 'ci:i±xitimwm) <Dm.^m. 

1I« jgiS?^fcJ:O-jS0 C^N-^UX^r^tf) (creiicp> 
*5j;c;f-lf*5-f h-?>TJU5:f-«:Mj«tCLT3 OO'CWft 

•fe'PtfclS-ccDNOs ^^P> h P-;ue^j^rffl(,^-r> X 
ly'^>rj:^(DMmmi'Cm^0X'jmrj:NO2 Mi. fit 

^jjhx*s<, -ij9ikm.^<Dmm<DnismK. n o x *i n o 
7!)^*€.c^*«ii>t*isi*^*ffiau. teaft©NOx. NO 
^u. !^:>SAj:x4.;u=^^-«tcm^^mfffii%^*miE* 

•J T ACC 3 > h p r N O xRO'fiL^t^SI 

©;*;^^cSJgi^c^(D««(^xu^> iSSMj^fcJ; 

K:oc>r«. J:b^/hm;'3rN0^5>^-?'N02 ^fiS^^t? 
©ra3fi®s-?-fi^*fflt,>r^ffi(ciS«>5 5 *>©-c* 

o X >a i- ©jaatc^sfifjcctsiji $ <k ^ tc^-r * c 
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N o xmmtm-cmmitr ?>ct *5Djti<b 

5%) fe^±so*3-r;n> F%i'-»fn©»s«r<iefflja 

e[^SE3fe©2 5 0'C?:5 0 0S{CS-C±lf'5^;^a > h 

imimmmm^] 0009 

[0 00 9] aStJT^^ -42Jl/PtH;*/X^iKJEfiS[liicr 

AWgW;^cf3<Dg?^?gS 1 0%CDB#(DS1I— NOx (N 
0fcJ;O'N02 ) 0^3-»^JS^tt4*7j^L, N07&saE± 

•3. ^nJi(±r^^{ciijn-r-5o — :^no2 »no©m 

^-NOx (N0teJ:O'N02 ) O^JS^I^tt*^ 
6 .5k vJCtftArtC?S?SL.-C0K:^C«5. 0©t»;J88*S7.5k 

f JcsecitfjjnLrcK . — :^rN02 «5.5~6.5kv© 

tC^U. 6.5k v]Hmtm'Mc^C7k v#iSrfl5/JMii«r 

7FL/cf^*ttt]tcKD-5, 7.5k v**0CNO©itft]0CL/ 

0©^:^?BilS©ffiH^>5.73&5 67.5k v <bl£:< ^otl* 
C©!|ftt5:fflt^nWNOx5r%^{cmi«S-t*i,Ci 

jj^ojti i ^ „ -ecDit-^tc 7= - ■feoi' X > 6 <Dm 

S©l/>^ A<D4'{cK5S«l6Sia«rl9:W -S C i {c J: *) . 

StaS21?^<Di«^©^lI— NOx (NOfccfcD-'NOz > 

(D^m^fsm^ 5:'T^ 0 . mm^m2s% j: 0 n o x is?is# 
msim.imti -a-^citc^fcONOx 3 



[fflJES+^JIB^] 0 0 10 

[0010] M6itNOxmmms<o!e!imwsLi:ieML 

-C N O X (OHm.iOjd-'Wtj: i ^ Jl- ^ jfeJsb tc^O)-:^ > 
^^^=•©Bir^a^fEI«©®^^d:fii[aK:•fe *ieg L/ N o 

[^i^«iE7] 

[fiSiE*ffi«s«] 0012 

[ffliE:^^] 
[ffliErt^] 

[0012] 08«P»:</;^tfi«:K<b*JS*«?ESL//clS 

^©#i4©^<t^^Ti'^7r*5o wmx&mmbB_ 

-Cfn L 1 6 % t looop p mffj^wg^-fbTK^fc 
:iCM^^_0%**iHS /cJfl^K: N O X ©^lri&<S«*5 
3m!5c< ;^iC<i:*«S2b<bn-5. CtlttNOa ©^^S: 

^^t^!^»*S?ib^*r^i«^(cW59!i«:rgffl-c#S, 

l|31-C#4t>l^-C*-5. 08ASO'08B»-g-n-en^ 
{b*^1000p p m<b^g^a i 6%> 7K^m8%tej:0' 
2_0% i ilffi L fclt^© N O X ^iffii^^^flR L -C C ^ -2> . 
^^^tCx;»;U^'-©/hgC>gft9-CN02 <gr$l)ai-C#.5 C 

i_^^iyri>s^c ©ti^K: N o *i^^«:^*-c )tc c > 
cn«i!o.ss©fi»ie(crHira?©iii5©fi^a5«rffl 

[ffliE©F»9if] 
[#iKI«iE8] 
(ffliE^=ta»S«] H^^iS 
(ffiiE^m^B«] as 
CffiiE:^^] 



(IS) 
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[08} A :mniJ^'p<Dwmmmi 6%. 
imm 

B : mmJ^^<Dmmia&\ 6%. j^iooop 
imjEMmmrn^] mm 

A 

2S0 





300 


1 






ISO 






100 


2 






SO 


B 


0 




2S0 


1 


200 




ISO 


z 




d 


100. 


as 










: 



lOOppa NO. 16H0 2 . lOQOpfMC .H .In N. 




fNO : tMfVin . MC 

f- 1001:. - to% 



NOji 



=£fc: 



8.0 7.0 tO-0 

(k v) 



C51)Int.a/ 

B 0 1 D 53/94 

B 0 1 J 19/08 

F 0 1 N 3/02 



H 0 5 H 1/24 



3 0 1 



3 2 1 



F I 

F 0 1 N 3/02 

H 0 5 H 1/24 
B 0 1 D 53/34 

53/36 



(##) 
3 2 1 A 4G0 7 5 
3 2 1 B 

1 2 9C 
Z AB 
1 04 A 
1 04B 



(16) If 2 0 0 2 - 3 5 7 1 1 9 

F AC##) 3G090 AA03 AA06 BA08 CB18 

3G091 AA02 AA06 AA18 AB04 ABU 
AB13 AB14 AB15 BA14 BA39 
CA17 CA18 CA19 CA21 EA26 
EA33 FBOl GA06 GBIOW 
GB17X HA08 HA14 HAIS 
HA47 

4D002 AA12 ACOl AGIO BA07 BA14 

CA07 CAll DA70 EA02 EA13 

GA03 GB20 
4D048 AA06 AA14 AA18 ABOl AB02 

AB03 AB05 AB06 AC02 AC04 

BA03X BAUX BA17X BA21X 

BA23X BA26X BA41X BB06 

CC41 CC61 CD08 CDIO DAOl 

DA02 DA03 DA06 DA08 DA20 

EA03 

4D058 3B06 MA42 MA44 SA08 
4C075 AA03 AA37 AA62 BA05 BA06 
BD12 CA15 CA54 EC21 FC15 



